11 December Z008
NAVY MEMOEBANDUM FOR THE RECORD

Subj: CONCEPTUAL SITE MODEL POR THE REMOVAL OF THE SANTTAREY AND STORM SEWERS
AT HUNTEERES POINT SHIPYARD, SAN FRANCISCO, CALIFORNIA

Bricl: {1} Ra-226 and U-238 Sample Results

{2) Stubborn Trench Maps

1. Objective. The cobjective of this memorandum is to clarify and provide
supporting information for the MNavy's conceptual site model (CSM} for the
removal of radiclogically ssnitary and storm sewsr draing throughout Hunters
Point Shipyard. In partigcular, this memcorandum provides additional
information on why the Navy's site-wide 08M is sbill valid for four specific
Farcel B trenches currently underygoing remediation activities. Furthermors,
the 02M information provided below continues to support the Parocel B
radiological remedy approach presented in the Amended Parcel B ROD.

2. Background. Due to a complex radiological history ab Hunters Point
Shipyard {(HPB), the sanitary and storm gewers were designated “radiclogically
impacted” in the Final HPE Historical Radiclogical Assessment (HRA) that was

issued in August 2004, The HRA desgcribed the gewers ag follows:

“The present day configuration of the sanitary and storm wateyr sewer system
ig the result of an eveolutionary progess. This system was origivally
designed and built in the 1%40s as a cowmbined system, using the same
convevance piping and 40 separate discharge outfalls into the Bay.”

“Thig combined system grew in sections from the 154908 to 1ts maximum size in
1958, when 1t underwent the first in & series of separation projscts. The
Building 81% pump station was constructed for convevance of much of ths
ganitary sewage from HPS to the City of San Francisco treatment works, and
gseparation of the systems took place in the industrial areas and the
southwest area of HPS. Separation of the zystemg involved ingtallation of
dedicated sanitery sewsr collection piping or diversion structures within the
compbined system piping that normally directed all combined flows through the
Building 815 pump station. However, during storm events, storm water flows
would overwhelm Bullding 819, and much of the sewage and storm water was
diverted to wvarious existing outfalle inte the Bayv. Twenty-eight Bay
outfalls were converted to exclusive use for storm water outlets, whiles 12
gontinued to serve azs combined sanitary and storm water sewer cutlets. 2
szeond segregabtlion project, undertaken in 1873 provided some additional
separation of the combined gystems. The last of the separation projecis
performed in 1376 invelved the installation of additional dedicated sanitary
gewer plping. Complete separation of the gombined systems was never achieved.
Due to the svolubtionary nature of the separation proocsss, rvadioclogical
contamination from the same source could have lmpacted the piping and other
components of both systems.”

The HRA 1lists the radionuclides of concern for ths sanitary and storm sewsers
ag Cg-137, Ra~-226, and Sr-%0. Thizs ig based on the facgk that these were ths
three most commonly used, and subsequently discovered, radiomuclides at HPS.
Contamination from these radionuclides would have come from rework and repair
of radioluminescent devices {(Ra-226 and Sy-30}, NRDL expesrimentation and
development of radiation survey instrumentation (Ra-226, Cs-137, and Sr-8Q},
or decontamination of ships that participated in atomic wsapons testing
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on products Cs-137 and Sr-%6). However, it should be notsd that the

i ttiong at HPS started in 1947 and concluded in 1974 with the
the shipyard. During this time, contrels of radiocactive matsrials,
darly involwving radicluminescent deviceg, were much more relaxaed than
standards arnd any radiological operation could have potentially
mpacted the sewer gystem.

The sanitary and storm sewer system runs throughout the shipyard and was
installed and sxpanded as the shipvard grew. As documented by historical
photos and maps in the HRA, the shipvard was expanded significantly when the
Navy took over in 1941. Most of this expansicn took place in the 19408 and
sarly 1950s. This sxpansion included the Navy taking over additional acrsage
and using materials from the hillside to expand the shoreline. Waste
materials were not uzed during the expansion as there were gpecific locations
established for wasste digpozal. Many of the sewsrs currently being removed
were originally installed during this expansion as evidenced by ths
conditions and locationg of the piping and manholes as they would not mest
todayv's standsrds.

srsas considersd to be radiologically-impacted as a result of contawmination
being introduced into the sewer system would include the piping, manholes,

cutfalls, and solile and sediment surrounding these components. Piping was

made of concrete, U

, terra cotta, cast iron, steesl, perforated metal and BVC.
Manholes were constructsd of concrste or byick. As the sswerg had been
modified and repaired numercus times, there is no one particular material
predoninantly used in construction of the ssweyr system. Slip fittings were
used at pips joints of Lhe gewer system, thersfore the lines were nobt sealed

and sgome l@a, age from the pipe was expected when the system was bullt.
Additionally, exzsva*ed manholes have bean Found to be porous. The potential
for wmat Ilals ro migrate from piping end manholes into the surrounding soils
ig sigmificant.

3. Co

ornesptual Site Model

2. The concepbual sits medel (C8M) for the sewsr removal projsct is
bhaged on the potential that sanitary or gtorm sewer syshems were
radiologically contaminated when radioactive materials wers discharged into
the systems from numeyous locations throughout the shipyard, and may have

g

potentially been released inko surrounding soils during op ex1t1Jn; and
repalrs.

b, Historically, the systams
naceggary. In addition to pots ti
operationg osould have raleassd con
in fact,

forced the contamination from th% uv”temh and in some Casss lcava
freae of zontamination but the surrounding soils contaminated, Ths
washing of the zvstems was conducted by the Navy in 1993, Power

ware cleansd, repaired, and replaced as
11 three of thege

1g survound% g the

7“‘1

1 of old sewer sys%ers easily cracks the pipes and allows for releases
of pilpe sediment in surrpunding soils. Depending upon how the
contamination was r&l stam and then how it subssgusntly

=y

ol cgaszsd from the sy 3,

migrated through the surroun o0ils, will gresatly affect the extent and
pattern of the soll co

(‘.K

. To odate, the removal action has demonstrabted the accuracy of the
conceptual site moddel,  Bewer removals have been conductsd throughout Parcsls
2

B, D-2 and 4. It should be noted that the Parcsl -2 saweyr removals were
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done as part of the Parcel B removal action and the Parcel G sewer removalsg
ware originally identified in documentation as Parcsl D. |

d. 8imilar types of £11l wmaterials have been found in all excavations
and no types of debris or waste materials have bsen discovered. Terra cotta
or clay piping is rarely able to be removed intact, breaks apart, and is
being removed with the soil. The below figures represent removal information
available as of 2 December 2008:

{1) Parcel B {including Parcel D-2}:

Total Trench EBxcavated: 22,823 linear feet
Total Excavated Soil: 59,476 cubic vyards
Total Contaminated Soil: 4,076 cubic yvards
Total Contaminated Intact Plping: 504 linear fest
Paycentage of Contaminated Soil: 5.9%

FHumber of Survey Units: 65

Mumber of Survey Units Cleared: 61

Humker of Survey Units Pending: 4

Additional Trench bto be Bxcavated: 76 linear feet (in D-2)

{2} Parcel G

Toral Trench Bxcavated: 20,977 linear fest
Total Excavated Soil: 47,761 cubic vards
Total Contaminated Soil: 5,839 cublc vards
Total Contaminated Intact Piping: 425 linear faet
Percentage of Contaminated Soil: 2.2%

Number of Survey Units: 53

Number of Survey Units Cleaved: 31

Number of Survey Unite Pending: 22

Additional Trench to be BExcavated: Approximately 200 linear feet

Ra-226 and Cs-137 contamination has been identified in Parcels B and G. The
above Figures demonshrate a congistency in the typss and lozations of
contamination that were originally anticipated prior to the initilation of
excavaticon. Additionally, this information reinforces the C8M, in that ths
contamination was primarily located within the excavated soll and there is no
widespread contamination throughout the site that would have come from a
spill or wastse disposal action.

e. BAll possikle sources of contamination have been investigated in
relation to the C5M,

{1} Spills oy Accidental Releases. The sewer excavation work plan
reguires the removals to stop 10 feet before a radiclogically-impacted site.
This allows for the sewers closest to a radiologically-impacted site {i.e.; a
radiclogivally impacted bullding) to be investlgated as part of th
radiciogically impacted site investigation. additionally, historical
research has been conducted to try to ldentify any locations of recorded
gpilils or accidents and it has been determined that all known areas have besen
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included 1n radioclogically-impacted sites desigpnated in the HEA. The sewers
within 10 fest of a radiologically impsctsd site are the pipes considersd to
have the highest potential f£or contamination. Addressing the sewsrs with the
radiologically impacted siteg allows the potential impact of gpills or
accidental releases of radioactive materials to be investigated wheve they

most likely would have cocurred.
{2} Maturally Deourring Radioactive Materials

{a) There is always the possibility of naturally occurring
radipactive material {(WORM}, howsver the types of contamination found in the
sewer excavations do not fit the profile of BOEM. This Has been carefu
monitored by the Havy to ensure there is no need to changse the CSM. Ons
method in use 18 comparigon of the Ra-226 activity with the U-238 activicy.

This iz based on the aszgumption that when Rz-226 is paburally ocourving it

s

exists in equilibrium with U-238. Theorstiecally, if two isobopes are in
gecular equilibrium the activities should be the same and thus

the rabio of
inko an environmen
o of Ra-2386

the artivities should he 1 to 1. If Ra-226 was introduced t

relative to U-238 should be biazed high by the amount of

{b} In order to account for the possibility that fission products
from the ship decontamination efforis and NRDL experimentation may be present,
the sewsr removal work plar reguires gamples to be analvzed by alpha
spectroscopy for uranium and plutonium when Os-137 is identified above the
release limit, Since this scenaric is rare, there are not many samples
available for comparison. Howsver, whenevey posgsible, the Navy comparss Ra-
326 and U-238 results to dstermine the correlation of the two isctopes. F
parecel B, the only samples with elevated levels of both Ce-137 and Ra-22
were pipe sediment samples. In theése zamples the U-238 activity was
consistently lower than the Ra-226 activity by a significant margin. The U-
238 ackivity rangsd from 10 to 60 perosnt of the Ba-236 results. For further
comparigon, we looked abt two samples from the Parcel O sewey removal that had
elevated levels of Cg-137 and Ra-226. The U-238 sample results for thess
samples were 30 and 50% of the Ra-226 results. These results would indicats
that although there isg some small amount of Ba-226 and ¥-238 naturally
soourring in the HPE sgoil the bulk of the Ra-226 activity was lnbtroducsd by
man-made gources. Baged on the U-238 to Re-226 raties at Parcels B and G,
the curvent CSM for HBES is corrsct and ths majority of radicactive materials
at tha base is from man-nade scurces, and is not NORM. Sampls resulis are
provided in enclosure {1},

%

4. Ongeing Removal Operations

a. The vemoval of sanltary/storm sswars at Hunters Polnt began in May
2006 in Pargel B. The removal action was initiated to “sliminate the
2

potential threat posged by fubure migration or release of radioactive materizl
present in the systems into the surrcunding environment.” By renoval of the

sewers, the Havy Intends to achleve unrestricted radinlogical relsases of the

crenches and excavated materials., Following the guidance of the Multi-Rgency
Radiation Site Survey and Investigation Manual [(MARSSIM!, the Navy conduchs

Class 1 final status surveys of the execavated matsrials and resulting
trenches.  Survey and sample results are comparsd with release limits that
wers established by the Navy in consonance with the US Environmental
Protection Agesncy, Reglon IX and detailed in ths *Final Bage-wids
Radiclogical Removal Action, Action Memorandum-Revision 20087 for HPS. O
sxcavated materials or trenches ars determined to meet release limits, the

ED_004747_00004535-00004




final status survey resulte are documented in Survey Unit Project Reports
{8UPRs} which detail the histeory of ths subiject trench and the excavated
materizl or import £111 used for backfilling, and the residual radiological
dose and risk associlated with the trench and backfill materials. As
documented above, 93.8 percent of the sewer survey units in Parcel B have
besn successfully surveved, remediated, 1if necessary, sampled and backfilled
which demonstrates the validity of the CBM. Most contamination hag been
found in the soils surrounding the pipes, primarily below five feet. This is
consistent with the pipe locations and the fact that repairs to the system or
powar washing would have resulted in the spread of contamination well bensath
and bevond the piping syvatem.

b, The £.2 percent of Parcel B sewer surveys units still in guestion
currently congists of four trenches that have not vet been radiclogically
cleared. These “stubborn trenches” were the resgult of removal of storm
gewers. In the "stubborn® trenches two of the removals found Cs-137
contamination in the pipe sediment and all four trenches have found Ra~226
contamination in the surrounding materials, 25% of which has been below §
feat below ground surface {bgs) which appears to bes consistent with pipe
depths. EBnclogure {2) provides maps of these tfrenches.

2, Thage sswers were remediated based on the original work plan which
segragated the peripheral material (material from one foot arocund the piping}
from the other excavated material. A1l initial excavations includsd pips and
the soil ong foot arcund and below the pipe. Materials excavated £rom the
trenches have been spread out in a six-inch 1ift on a 1,000 sgquare meter pad,
gurveyed, and sampled to determine if there wasz any contamination. A1l
removed materials from the fouy trenches have been similar in nature and no
debris or wastse materials have been found. All gewer excavations arocund
thess trenches have been radiologically clezred. RExecavation to remove
residual contamination in the stubborn trenches is curvently ongoing.
additionally, all sample results are being reviewed to ensure compliance with
the C8M. Howsvey, it should be noted that no samples with elevated levels of
both Cs-137 and Ra-226 were identified, thevefore no comparison of the Ra-226
and U-238 levels have been made.

d, Building 1357

{1} Two of the tranches (50 and 50a) are adijacent to and under the
footprint of the former Building 157 which is a radioclogically impacted site.
The building was formerly used by the shipyard as an industrial laboratory,
metal shop, sound laboratory and metals testing center. additiomally, non-
destructive testing and gamma radiography were conducted in the building.
Initially the building was guite small and at some point the building triplsd
in size which appears to account for the fact the some of the sewer and a
manhole were lodated under the building. Radicnuclides of concern for the
building were Co-60, Cs-3137 and Ra-236.

{2} Radiolegical surveys of the building were conducted in 2007 and
the building was vadiological clearved and demelished. Prior to the removal
of the trenches a MARSSIM final status survey was conducted on the building
footprint {Class 1} and the surrounding area (Clags Z) . No contamination was
found in the footprint, however Cs-137 contaminabtlon was found in the top one
foot of soil in Class 2 area. These areas of contamination appear to he
directly related to a piping system that drained run off from the bullding
rasf into the storm gewers. Additional information on the trenches
asgoclated with Building 157 is provided below.
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¢, PBullding 14%

{1y Dn2 of the trenches (814 is located in the northwest corner of
the ghipvard just south of the dry docks. This trench ig also located neay
Building 146 which 15 2 radiologically impacted sits. The building was
formerly used by the shipyard as an industrial and photo laboratory,

radicactive waste storags arvea, and radidluminescent devioe turn-in building.
vadiclogical survevs of the building are currently ongoing. It is unclear at
this time whether the radicloglcal operations in this buLWdan are directly
ralated to the contamination found in Trench 518 but it is a possibiliuvy.
Addirvional information on this trench is provided below.

£. Spacific information for each of the four “stubborn trenches” isg
providead pelow: :

ool

Trench Unit 50 - Ra-228 in peripheral material.

{a) Trench. The trench is 243 linear feet in length. Pipe
slevations ranged from 2 £t bgs to 8 £t bgs. There were two nma ]
trench unit, the bottoms of which were 7 Ft bys. Apar-w1matelv one-third o
the piping and one manhole wers located under the footprint of Bullding 1857.
The piping depth was 6 to 7 £t bgs and the bottom of the manhole was located
7 ft bgs. The remaining trenches sxit the bullding foobprint and partially
covey where Os-137 contamination was found in an area arcund the bullding
footprint in the top one foob of soil during a MARSSIM Class 2 final status
gurvey. Ths depth of pipe in the area where ths ~137 contamination wasg
found outside of the building footprint was 2 Lo 5 fr bas. Original
remediation depth was § to 8 ft bgs depending on locatlony. Currenib post
remediabion depth is 8 to 10 £t bgs. '

('}

)

1. The materials removed in Bpril 2007 were
he consistent presence of Ra-226

ontamination ranging from 1.57 to 2.7 pCl/g. Additionsl materials removed
n May 2007 were rvadiclogically cleared and are being held pending use as
backfill. additiomal analvsis of elevated radium-226 samplss is being
conducted to review the ratio of Ra-226 and U-238.

{b} Excavated Materia
11 disposed of as LLREW due Lo t

I-‘“ 3 m

{2} Trench Unit 508 - Ra-226 in peripheral materisl,

{a} Trench. The trench ig 267 linsar feet in length. In one
section the pipe elevation ranged from 0.5 ft bgs to 1.0 £t bgs. This pipe
was located just cubside the foobtprint of the former Building 157. The roof
drainage svstem for Bullding 157 was connectﬁd to the shallow pipe

immadiately adiacent ko the building that comnected to the storm drains.
This appears to have been common practice thra@g%ou_ the shipyard. The
remainder of the pips in the trench unit was logated 3.5 £t bgs to 7.
The gection of piping that was 7.5 ft bgs was locatsd under Building 1
The final status survey of the Bullding 157 footprint found Cs-
contamination in the top foob of soil during a MARSSIM Class 2 survey of an
area around the footprint of the building. 3ome of the arveas whers thi
contamination was found are located in this trench unit where the shallow
pipes wers located., Original vemsdiation depth was up to 8.5 £t bas.
Current post remediation depth is 2 maximum of 14.5 £f bgs.

[
(s8]
1

ial. Excavabions from this tre
prozimstely 60 cuble yvards of mate
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disposed of as LLRW. Remaining materiale were radioleogically cleared and are
being held pending use as backfill. Addirional anzlysis of elevated radium-
228 samples 1is being conducted to review the ratio of Ra-226 and U-238.

{3} Trench Unit 51A - Cs-137 in pipes and Ra-226 in peripheral
material.

{a) Trench. The trench is 124 lipmear feet in length. Pipe
elevations ranged from 4 ft bgs to 6 ft bgs. There was one manhole in the
trench, the bottom of which was 6.5 £t bgs. Original remedistion depth was &
to 7 ft bgs. Current post remediation depth is 12 to 16 ft bys.

(b} Excavated Material. Material was excavated from this tresnch
in February and March 2007. Although some material was segregated as LLREW,
wmoeat of the material was vadiologically cleared and is being held pending use
az backfill. Additional analysis of elevated radium-226 samplesg is being
sonducted fo review the ratio of REa-226 and U-238.

{4) Trench Unit 55 - £5-137 in pipe and Ra-226 in peripheral material.

(&) Trench. The trench 1g 183 linear feet in length. Pipe
elevations ranged from 3 £t bgs to 6.5 £t bgs. There was one manhole in this
trench unit, the bottom of which was 5 £t bgs. Original remediation depth
was 10 feset. Current post remediation depth is 15 to 18 £t bgs.

{b) Excavated Material. Material was excavated from this trench
in June 2006, July 2008, April 2007 and September 2007. Sone of the
excavated material haz been cleared and used for backfill in Trench Units &,
10 and 56. Although some material was segregated as LLRW, the majority of
the remaining material was rvadiologically clearsd and ig being held pending
use as backfill, Additional asnalygis of elevated radium-226 samples is being
conducted to review thHe rvatio of Ra-226 and U-238.

g. Parcel G. The work in Parcel G is still ongoing at this time and
58.5%% of the sxcavated trenches have been radioclogically cleared and
backiilled. The remaining trenches are pending data review for radiclogical
clearance or are still undey investigation. Additional data is still being
compiled on the trenches under investigation and is not available for this
documnent . Howsever, it should be noted that thers are trenches where multiple
remediations have been conducted. These are not considered “stubborn
trenches” asg contamination can be detected by a survey meter and a final
status survey (scans and sampling) has not been initiated at these trenches.

5. Bummary

a. The HNavy believes that the current CBM for sanitary and storm sewer
removal remaing valid and the Parcel B “stubborn trenches” fall within the
CeM based on the following:

{1} The results of the HRA do not indicate exigtense of any kind of
digposal or spill in the area of the trenches;

{Z}) The age and cbviocus degradation of the sewer system noted during

the removal action would have significantly inecreased the possgibllity of
contamination spreading from the pipes or manholes into adjacent soils;
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{3} The type of materials excevabed from the trenches has bean
consistent throughout the removal action and no debrisg or waste materials
nave bszen found in the excavabions;

iz of the Ra-226 and U-238 ratios for in Parsel B plips
pregence of radium contamination not the pogsibility of
arally ocourring radicacthive material; and

{8} The distribution of radiconuclides (primarily Ba-226) besing
detected in soll beneath the “stubborn trenches” ig sporadic and not
congistently located in a single locatlon as would be the case from a splll
or dizpogal site

b. The Havy also believes that the remedy presented in the Amendsd
Parcel B BOD is wvalid. The purpoge of the ROD is to docunsnt the selected
remedy for Parcel H and the timing of the remedial actilon is secondary. The
Navy is currently pursuing remediation the “stubborn treanches” as Ll as

investigation of the radicologically-impacted buildings and sites in Parcel B
in congonancs with the ROD.

¢. PFurther, the Navy believes that bscause ths C8M iz valid, that

Further remediation of the “stubborn trenches” as part of the ongoing
radiological storm drain and sewer TURA will be successiul.
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